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(54) CALIBRATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To allow a user to easily adjust the density of 
an outputted color image with high accuracy by minimizing fluctuation in 
the coloring and density of color image to be outputted. 
SOLUTION: A color image output device outputs a test chart consisting 
of a patch at least in any of black, cyan, magenta and yellow, is outputted 
from a color image output device, and compared with a patch of a 
reference chart prepared in advance to conduct density adjustment (step 
S100). Other color materials whose adjustment has already be finished are 
adjusted for gray balance matching (step S102). Thus, the adjustment 
taking the respective balance of the black, cyan, magenta and yellow into 
account an be conducted and the user can easily conduct the adjustment 
with high accuracy. 
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Japan Patent Office is not responsible for any 
damages caused by th use of this translation . 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Concentration change of cyanogen, a Magenta, yellow, and the color picture output unit that forms a color 
picture using the color material of four colors of black is set to the amendment calibration method. The patch of black 
and cyanogen, a Magenta, and at least 1 color of the yellow is outputted among the aforementioned color material, 
respectively. It is the calibration method characterized by performing concentration adjustment as compared with the 
criteria patch prepared beforehand, and adjusting so that gray balance may suit to the color material which performed 
the aforementioned concentration adjustment, and performing concentration adjustment about other color material. 
[Claim 2] The calibration method according to claim 1 characterized by outputting black and the patch of a Magenta 
and/or cyanogen among the aforementioned color material, respectively in case the aforementioned patch is outputted 
[Claim 3] The calibration method according to claim 1 characterized by arranging the patch of black 1 color to a part 
for the surrounding background of patches other than black in case the aforementioned gray balance is adjusted. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates more concentration change of the color picture 
output unit which forms a color picture in a detail using the color material of four colors of cyanogen, a Magenta, 
yellow, and black (CMYK) to the amendment calibration method about the calibration method. 
[0002] 

[Description of the Prior Art] Conventionally, when an internal mechanism carried out a change of state with time, 
even if color picture output units, such as a color printer, outputted the same picture, they had the case where it became 
that from which the output picture differed. Then, in the conventional color picture output unit, the calibration is 
performed so that a uniform output picture may be acquired. 

[0003] Conventionally, a test chart is made to print out from a color picture output unit, comparison with the reference 
chart currently prepared beforehand is performed, and the method of performing a calibration is variously proposed by 
registering the comparison data. 

[0004] For example, in JP,9-321999,A, a patch is created carrying out slight amount change of cyanogen (C), a 
Magenta (M), and the yellow (Y), and a reference chart and comparison are adjusted, as a deed and the color which 
becomes isochromatic are chosen from them. 

[0005] Moreover, in JP, 10-6562, A, adjustment is made by comparing about each of the highlight of cyanogen (C), a 

Magenta (M), yellow (Y), and black (K), middle, and a shadow. 

[0006] 

[Problem(s) to be Solved by the Invention] However, if it was in the above-mentioned conventional calibration 
method, although amendment about a tint was performed in the case of JP,9-321 999,A, there was a trouble that 
amendment about concentration was not performed. 

[0007] Moreover, in the case of JP,9-321999,A, since it was adjusting by each of cyanogen (C), a Magenta (M), yellow 
(Y), and black (K), the balance of CMYK might collapse and the tint might change. Since it was moreover adjusting in 
one color like other colors also to the colors (for example, yellow etc.) which are hard to adjust in CMYK, there was a 
trouble that the adjustment about such colors was difficult and it could not adjust with a sufficient precision. 
[0008] While this invention is made in view of the above and suppressing the tint of a color picture and change of 
concentration which are outputted as much as possible, it aims at offering the calibration method which can be 
performed with a precision easily [ the adjustment ] and sufficient for a user. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention according to claim 1 
Concentration change of cyanogen, a Magenta, yellow, and the color picture output unit that forms a color picture 
using the color material of four colors of black is set to the amendment calibration method. The patch of black and 
cyanogen, a Magenta, and at least 1 color of the yellow is outputted among the aforementioned color material, 
respectively. Concentration adjustment is performed as compared with the criteria patch prepared beforehand, it adjusts 
so that gray balance may suit about other color material to the color material which performed the aforementioned 
concentration adjustment, and concentration adjustment is performed. 

[0010] According to this, black and the patch of cyanogen, a Magenta, and at least 1 color of the yellow are outputted 
first. Concentration adjustment is performed as compared with a criteria patch, about other color material Since it 
adjusts so that gray balance may suit to the color material which already performed concentration adjustment, and 
concentration adjustment is performed, it becomes possible to perform adjustment in consideration of each balance of 
cyanogen, a Magenta, and yellow, and the picture of the always stabilized tint can be outputted. 
[001 1] Moreover, in case invention according to claim 2 outputs the aforementioned patch, it is made to output black 
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and the patch of a Magenta and/or cyanogen among the aforementioned color material in the calibration method 
according to claim 1 , respectively. 

[0012] As for the patch outputted first, according to this, in one color, concentration adjustment is removing difficult 
yellow as black, a Magenta and cyanogen, black and a Magenta, or cyanogen. And about this yellow, in order for color 
mixture (gray) to perform concentration adjustment, adjustment becomes easy and can carry out with a sufficient 
precision. 

[0013] Moreover, in case invention according to claim 3 adjusts the aforementioned gray balance, it is made to arrange 
the patch of black 1 color to a part for the surrounding background of patches other than black in the calibration 
method according to claim 1 . 

[0014] Since gray balance was adjusted using the test chart which vacated patches other than black, has arranged the 
interval, and has arranged the patch of black 1 color to a part for the surrounding background of those patches 
according to this, Since comparison with a patch and colorless black (K) can be performed while being able to compare 
the patches it is separated from by being based on the black (K) of a background, gray balance can be adjusted with an 
easily and sufficient precision. 
[0015] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of the calibration method concerning this invention 
is explained in detail with reference to an attached drawing. 

[0016] Drawing 1 is the color picture output unit 10 which forms a color picture using the color material of CMYK4 
color of the object which performs a calibration, and outline explanatory drawing of calibration operation using it. As 
shown in drawing 1 , with the gestalt of this operation, the calibration is performed by performing the comparison and 
the judgment by viewing of human being, and registering the data of the judgment result into the color picture output 
unit 10 using the printed-out test chart 12 and the reference chart 14 used as the criteria prepared beforehand. 
[0017] Drawing_2 is a flow chart explaining the big flow of the calibration method in the gestalt of this operation. As 
shown in drawing 2 , with the gestalt of this operation, concentration adjustment about each color of CMYK (Cyan, 
Magenta, Yellow, and Black) is performed later on in two steps of procedures. 

[0018] First, as shown in draw_ing_2 , concentration adjustment is performed by comparing with the reference chart 14 
about M and K (Step SI 00). Next, although concentration adjustment of C and Y is performed, gray balance is 
adjusted using the data of M which is the color which performed concentration adjustment at Step SI 00 here, and it is 
made to perform concentration adjustment of C and Y (Step SI 02). Since adjustment in consideration of each balance 
of CMY can be performed by this, the picture of the always stabilized tint can be outputted. 
[0019] Next, the calibration method of the gestalt this operation is explained in detail. Drawing 3 is a flow chart 
explaining the detailed flow of the calibration method in the gestalt of this operation, and drawing 4 is drawing having 
shown the test chart used in calibration operation of drawmgJ3 , and the reference chart. 

[0020] It arranges so that concentration becomes deep and it goes downward as the monochromatic patch to which 
concentration was changed little by little about M and K is outputted on the test chart 12 of this drawing 4 (a) and it 
goes upwards, and concentration may become thin. Moreover, the patch in which the concentration of M and K from 
which the reference chart 14 of drawing 4 (b) serves as criteria prepared beforehand is shown is arranged. 
[0021] First, in Step S200 of drawing 3 , the test chart 12 by which the patch which consists of two or more 
concentration as shown in dr awing 4 (a) has been arranged is outputted from the color picture output unit 10. 
[0022] Next, at Step S202 of dra wing 3 , a user chooses the patch of the concentration near the patch on the reference 
chart 14 from test charts 12 by viewing using the reference chart 14 shown in drawin g 4 (b). And the numeric value 
(here, any of the numeric value to 1-7 are they?) indicated beside the selected patch is registered into the color picture 
output unit 10 (Step S204). 

[0023] It means that concentration adjustment about M and K was performed by performing such operation. In this 
case, it is only about one certain regular concentration to compare a patch. For this reason, although it is only about one 
point of the concentration that a concentration property is known, it is made to presume the concentration property of 
the other portion from the concentration of one point here. 

[0024] Next, presumption of this concentration property is explained. Drawing 5 is what showed the concentration 
property graph used in case the concentration property is presumed, shows concentration to a vertical axis, and shows 
the write-in value (0% - 1 00%) corresponding to the concentration to the horizontal axis. 

[0025] In drawing 5 , the graph of the numeric value (1-7) corresponding to the patch of the test chart 12 near the 
reference chart 14 compared in Step S202 of drawing 3 is chosen as estimate of a concentration property. And 
concentration adjustment is performed so that it may become the concentration as a convention based on the 
concentration property of the graph. 

[0026] Although this concentration adjustment is performed by correcting a gamma table, in actual adjustment, the 
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gamma table (not shown) corresponding to each patch of the test chart 12 shown in drawing^ is prepared beforehand, 
and concentration adjustment is performed by using those gamma tables. 

[0027] Moreover, this concentration adjustment corrects a gamma table which was described above, and also 
adjustments of development bias or LD (laser diode) quantity of light or those combination may be made to perform it. 
[0028] Subsequently, based on these concentration properties, a concentration property is searched for also about C 
(cyanogen) and Y (yellow). First, it is made to output the test chart 20 shown in drawing.6 using the concentration 
property of M (Magenta) called for by Steps S200-S204 of drawing 3 (Step S206 of drawing 1 ). In addition, drawing_6 
is drawing having shown the example of a test chart which each concentration of C and Y which is not asked for the 
concentration property was changed, and made the patch of a gray only by CMY. 

[0029] In the test chart 20 of drawing 6 , the rate of the concentration of C and Y changes as what maintains gray 
balance by the default is arranged in the center (position shown by hatching) of a patch and it shifts from here to the 
upper and lower sides or a longitudinal direction. It becomes so deep [ it is so thin that Y (yellow) goes upwards, and ] 
that it goes downward here, and C (cyanogen) is so thin that it goes to the left, and it becomes so deep that it goes to 
the right. 

[0030] Since it is based on this about M (Magenta) which the concentration property understands in the case of 
drawing 6 , the rate of the concentration of M is fixed. Furthermore, in order to make gray balance by viewing of a user 
easy to adjust to a part for the background of the circumference of each patch, the gray made only from K (black) is 
made to color in drawing 6 . While the difference of the tint of patches which is separated by carrying out like this is 
comparable on the basis of Isshiki by K of a background, gray balance can be easily adjusted from it being comparable 
with the achromatic color K. 

[003 1 ] Then, the patch which maintained gray balance is chosen from the patch of a test chart 20 shown in drawing_6 
in Step S208 of drawing 3 . And (Step S210) and concentration adjustment which maintained balance also about C and 
Y can be performed by registering into the color picture output unit 10 the numeric value (here 1-5) indicated length 
(Y) and beside (C) the selected patch. 

[0032] Since the concentration property of the color (here M) used as criteria understands this in advance, the 
concentration property in the concentration of other colors (here C, Y) understands it from the rate of CMY of the 
portion which maintains gray balance. And it is because adjustment of C and Y is performed by presuming the 
concentration property of concentration portions other than one of them from the concentration property of one point, 
and using the concentration property. 

[0033] As explained above, according to the calibration method of the gestalt this operation, the test chart which 
consists of black and a patch of cyanogen, a Magenta, and at least 1 color of the yellow first is outputted from a color 
picture output unit, and it is made to perform concentration adjustment as compared with the patch of the reference 
chart used as the criteria prepared beforehand. And about other color material, since it adjusts so that gray balance may 
suit to the color material which already performed concentration adjustment, and concentration adjustment is 
performed, adjustment in consideration of each balance of cyanogen, a Magenta, and yellow is attained. Consequently, 
while being able to suppress the tint of a color picture and concentration change which are outputted as much as 
possible, the adjustment can be performed with an easily and sufficient precision for a user. 

[0034] In addition, although M and K are adjusted in Step SI 00 of drawing 2 and remaining C and remaining Y were 
adjusted in Step SI 02 by the calibration method of the gestalt this operation, it is not necessarily limited to this. For 
example, you may make it adopt the calibration method of adjusting C and K in Step SI 00 of drawmg_2 , and adjusting 
M and Y in Step SI 02, and a suitable effect can be acquired like the above also in that case. 

[0035] Moreover, after adjusting three colors which contain K among CMYK, you may make it adopt the calibration 
method of adjusting the one remaining colors in Step SI 02, in Step SI 00 of dramng_2 . If C, M, and K are adjusted in 
Step SI 00 as the example and gray balance adjusts Y like the above in Step SI 02, a suitable effect can be acquired like 
the above. 
[0036] 

[Effect of the Invention] As explained above, according to the calibration method (claim 1) of this invention Black and 
the patch of cyanogen, a Magenta, and at least 1 color of the yellow are outputted, and concentration adjustment is 
performed as compared with a criteria patch, about other color material Since it adjusts so that gray balance may suit to 
the color material which already performed concentration adjustment, and concentration adjustment is performed, it 
becomes possible to perform adjustment in consideration of each balance of cyanogen, a Magenta, and yellow, and the 
picture of the always stabilized tint can be outputted. 

[0037] Moreover, according to the calibration method (claim 2) of this invention, as black, a Magenta and cyanogen, 
black and a Magenta, or cyanogen, in one color, in order to perform concentration adjustment by color mixture (gray) 
about the yellow except for yellow with difficult concentration adjustment, adjustment can perform the patch outputted 
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first with an easily and sufficient precision. 

[0038] Moreover, since according to the calibration method (claim 3) of this invention the patch of black 1 color is 
arranged to a part for the surrounding background of patches other than black and gray balance was adjusted to it Since 
a patch can be compared with colorless black (K) while being able to compare the patches it is separated from by being 
based on the black (K) of a background, gray balance can be adjusted with an easily and sufficient precision. 



[Translation done.] 
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* NOTICES * 

Japan Patent Offic is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Translation done.] 



